In this study, we aimed to evaluate the effects of six levels of orchardgrass hay 3 (GH) proportion (0%, 10%, 20%, 30%, 40% or 50% of dry matte) in finely chopped 4 corn silage (CS)-based diets on digesta kinetics of CS and GH in the rumen. Six 5 non-lactating, rumen-cannulated Holstein cows were used in a 6 × 6 Latin square design.
INTRODUCTION
digestibility were then calculated. Samples of residues in the glass filters were analyzed 1 for NDF. concentration of Co in the rumen, and k = fractional rate of liquid passage from the 10 rumen. The rate constants for ruminal passage of CS and GH were estimated using the 11 two-compartment, gamma age-dependent and independent (G4G1) model described by 12 Pond and Ellis (1988) . The mean outflow rates from the age-dependent compartment 13 (k1=0.4085686•λ, λ: rate parameter for gamma distributed residence time) and the 14 rate constant of outflow from the age-independent compartment (k2) were estimated by 15 fitting a marker excretion curve to the model using the NLIN procedure of SAS (SAS 16 2004). The rates of k1 and k2 can be regarded as the rate of size reduction of large 17 particles into small particles and the rate of passage of small particles from the rumen, 18 respectively. The compartmental (ruminal) mean retention time was also calculated as 4/ 19 λ+1/k2.
20
All data were subjected to ANOVA analysis using the GLM procedure of SAS (SAS 21 2004). Linear and quadratic orthogonal contrasts were tested using the contrast 22 statement of SAS (SAS 2004) . For digesta kinetics data, the differences between GH 23 and CS were also tested with the GLM procedure of SAS (SAS 2004) . Unless 24 otherwise stated, significance was declared at P < 0.05.
RESULTS

1
The chemical compositions of the two forages are presented in Table 1 . The CP 2 content of GH was slightly higher than that of CS, but its contents of DM, NDF, ADF, 3 and ADL was moderately higher than that of CS. The starch content of CS was 21.1% 4 of DM, and no starch was detected in GH. In vitro DM digestibility at 96 h was 4% 5 lower than that of CS; however, in vitro NDF digestibility for GH at 96 h was 10% 6 greater than that of CS.
7
The dry matter intake (DMI) and total tract apparent nutrient digestibility of diets 8 are shown in Table 2 . A slight decrease in DMI was observed with the increased GH 9 inclusion (P < 0.01). The CP digestibility was not affected by the treatments, whereas 10 DM, organic matter (OM), NDF, and ADF digestibility had quadratic effects with an 11 increase in GH proportion (P < 0.05). The DM and OM digestibility decreased with 12 increasing GH proportion from 0% to 40% but increased from 40% to 50% GH. The 13 lowest digestibility of NDF and ADF was observed at a lower GH proportion than those 14 of DM and OM. The NDF digestibility was constant from 0% to 30% GH but there was 15 a 10.3 percentage units increase from 30% to 50% GH. The ADF digestibility slightly 16 decreased for a 3.6 percentage units from 0% to 30% GH, but a 10.1 percentage units 17 increase was observed from 30% to 50% GH. Increased GH proportion linearly 18 increased starch digestibility (P < 0.01). The difference in starch digestibility between 19 50% GH and 0% GH was 9.8 percentage units. Table 6 . The rates of large particle size reduction (k1) for both CS and GH particles 23 were unaffected by GH proportion in the CS-based diets, although a non-significant 
